Identification of proteins differentially expressed in quiescent and proliferatively senescent fibroblast cultures.
We have examined the differential expression of proteins in quiescent (nongrowing) early versus late population doubling level (PDL) WI-38 human diploid fibroblasts. Age-associated changes in gene expression at the level of both secreted and total cellular protein were identified using high-resolution, two-dimensional gel electrophoresis followed by N-terminal sequencing or Western blot analysis. A comparison of secreted proteins revealed the senescence-specific absence of all forms of EPC-1, a protein associated with early PDL cells in the G0 state. This comparison also revealed the absence of a processed (cleaved) form of alpha I (type III) procollagen in senescent cells, suggesting a distinctive remodeling of the extracellular matrix. A comparison of total cellular protein between early passage and proliferatively aged fibroblasts identified an altered form of the enzyme ubiquitin carboxyl-terminal hydrolase in senescent cells, a result that could explain the increase in ubiquitinated proteins in these cells. These findings further elucidate the phenotype of fibroblasts aged in vitro and support the concept that senescent cells are arrested in a state fundamentally different from that of G0 early PDL cells.